Introduction
============

Globally, about 40% of people experience low-back pain (LBP) at some point in their lives,[@b1-tcrm-12-183] with estimates reaching 80% in the developed world.[@b2-tcrm-12-183] Approximately 9%--12% of people (632 million) experience back pain at any given moment in time, and almost a quarter of them (23.2%) say they have suffered for about a month.[@b1-tcrm-12-183],[@b3-tcrm-12-183] These aches usually begin between 20 and 40 years of age. LBP is most common among people aged between 40 and 80 years. The total number of people affected is expected to increase with the aging of the population.[@b1-tcrm-12-183],[@b4-tcrm-12-183] LBP can be classified by duration, as acute (pain lasting less than 6 weeks), subacute (6--12 weeks), or chronic (more than 12 weeks). Most cases of LBP do not have a clear cause, but are believed to be the result of musculoskeletal problems, such as sprains or muscle strains.[@b5-tcrm-12-183] In most episodes of LBP, a specific underlying cause is not identified or even sought.[@b6-tcrm-12-183] In chronic patients, of course, or in the presence of a red flag, imaging has a precise role to play. Nevertheless, the use of such investigations in cases of LBP appears to have increased, due to a protective attitude.[@b7-tcrm-12-183] LBP involves large in-hospital and out-of-hospital economic costs. It is one of the most common causes of pain in adults, and is responsible for a large number of lost working days. It is also the most common musculoskeletal disorder seen in emergency departments (EDs).[@b5-tcrm-12-183]

Patients and methods
====================

With the approval of the Friuli Venezia Giulia Regional Institutional Review Board, we undertook a retrospective observational study of 1,298 patients admitted to the ED in the Academic Hospital of Udine from January 1, 2013 to December 31, 2013 with clinical signs of LBP, including all *International Classification of Diseases* 10 discharge diagnosis codes for sciatica, lumbosciatica, and lumbago. With the permission of the Institutional Review Board, the collection of patient data was done in an anonymous manner and without explicit patient consent. We collected data regarding age and sex, comorbidities, numeric rating scale (NRS) at admission, home medication history, lab workup and imaging performed at the ED, drugs administered at the ED, ED length of stay (LOS), NRS at discharge from the ED, admission to ward and ward LOS, outcome at hospital discharge, and mortality rate. Data are expressed as means ± standard deviation, medians, absolute and relative percentages, and frequency. A cost analysis was performed on the basis of Italian National Institute for Statistics data regarding income per capita in the Friuli--Venezia Giulia region and upon regional costs for medical services provided in hospital for both inpatients and outpatients. The cost analysis evaluated patients who were and were not admitted to a ward, and took into consideration lab-workup panels carried out at the ED per single patient, imaging performed (ultrasonography, X-ray, computed tomography scan, magnetic resonance imaging scan), other diagnostic tests done, and medical consultations requested by the ED physician; we added a hospital-admission regional tariff for each patient. This way, we were able to estimate each patient's medical expense. For ward-admitted patients, we also calculated fixed costs for hospitalization and added the costs of any additional diagnostic tests, lab workup, imaging, or medical consultation during the hospital stay. We could not estimate a per capita expense for drugs administered in the wards or other medical treatments during the LOS.

Results
=======

Among the 1,298 patients, 3.55 patients per day presented at the ED; 51% of patients were male, mean ages were 67.2 years among females and 59.8 years among males; and 746 patients received diagnoses of lumbago, 512 of lumbo sciatica, and 31 sciatica. Most patients (n=930) entered the ED with a green triage code, fewer (n=227) with a white code, 71 with a yellow code, and one with a red code. Despite low-grade triage coding, mean admission NRS scores were between 7.7 and 8.4. Patients who were admitted to a ward had admission mean NRS scores higher than 9, with a median score of 9.5. No patients were admitted to a ward due to sciatica, 25 were admitted for lumbago, and 18 for lumbo sciatica. Home medication data was scheduled and recorded in fewer than 10% of patients. In the overall population, home drugs recorded were acetaminophen (3.54%), weak opioids (3.39%), strong opioids (2.01%), non-steroidal anti-inflammatory drugs (4.23%), and Cox-2 inhibitors (0.62%). The most prescribed strong opioid was oxycodone--naloxone (1.39%) ([Table 1](#t1-tcrm-12-183){ref-type="table"}). Imaging was performed in up to 56% of patients at the ED, consisting of vertebral column standard X-ray (51%) or other skeleton segments or projections (44%), head and vertebral column computed tomography scans (4%), and vertebral column magnetic resonance imaging scans (1%). Once patients were at the ED, nonsteroidal anti-inflammatory drugs and opiates were administered to up to 72% and 42%, respectively. Overall mean ED LOS was 4 hours and 14 minutes, rising to a mean ED LOS of 9 hours and 40 minutes in ward-admitted patients. Among 1,298 patients, 43 were admitted to a ward, 69.7% of these to a medical ward, 14.4% to neurosurgery, 9.3% to oncology, 4.65% to emergency medicine, and 2.32% to neurology. Two patients died during hospitalization, both within 30 days of ED access. No patient was hospitalized due to sciatica alone. Expenses for admitted and nonadmitted lumbago and lumbosciatica patients are reported in [Table 1](#t1-tcrm-12-183){ref-type="table"}.

Non-ward-admitted patients had additional costs, due to sick days off work provided with prognosis at discharge: 721 lumbago patients received a total amount of 1,122 sick days off work, with a mean number of sick days off work of 1.59 days each. This involves an additional cost, calculated over the mean Friuli--Venezia Giulia standardized mean income per capita, of €90.20 per patient. Likewise, 494 non-ward-admitted lumbosciatica patients had additional costs, with a mean number of sick days off work of 2.35 days each. In the same way, the additional cost calculated over mean population income was €133 per non-ward-admitted lumbosciatica patient. Again, we could not estimate a per capita expense for drugs or other medical treatments for nonadmitted patients. In summary, 1,298 patients in the year 2013 cost a total of €806,534 (€621.40/patient), and this estimate must be added to the money refunded by the Regional Government to the Hospital of Udine for each procedure and/or drugs.

Discussion
==========

In our data, we found several hints regarding the management of LBP treatment. First, we found that most of the analyzed population entered the ED on weekdays: this underlines that general practitioners (GPs') management of LBP is still inadequate, as demonstrated by Crawford et al.[@b8-tcrm-12-183] In fact, less than 11% of patients had home medication for LBP, and a lower percentage consumed any opioids. Strong-opioid therapy was prescribed before ED access in 2.01% of patients. Greater available expenses for GPs' education and training are needed to empower them to be effective gatekeepers guarding against unnecessary ED access/treatment of patients who have no GP diagnosis or drug prescription at home. Also, we demonstrated that LBP is a serious illness that can cause severe pain, with mean NRS scores up to 9 in the ED. In a study involving 4,839 patients experiencing chronic pain, Breivik et al[@b9-tcrm-12-183] found that 66% had moderate pain (NRS score 5--7), 34% had severe pain (NRS score 8--10), 46% had constant pain, and 54% had intermittent pain. In our opinion, the key data in Breivik et al's study regarded treatment. They highlighted four important facts: first, that only 2% were currently treated by a pain-management specialist; second, that a third of the chronic pain sufferers were currently not being treated; third, that almost half were taking nonprescription analgesics; and fourth, that two-thirds were taking prescription medicines, which were weak opioids only in 23% of patients and strong opioids only in 5% of patients. The study concluded with the remarkable statement that 40% had inadequate management of their pain. Similarly, we found that in the overall population, home medication consisted of low rates of opiate administration ([Table 1](#t1-tcrm-12-183){ref-type="table"}). These data are consistent with the findings of White et al.[@b10-tcrm-12-183] When considering the diagnostic side, Chou et al[@b11-tcrm-12-183] showed that lumbar imaging for LBP without indications of serious underlying conditions (ie, red flags) did not improve clinical outcomes. The World Health Organization suggests that drug therapy is the first approach in the management of pain. As yet, however, despite the availability of acute pain services (APSs) in several hospitals to provide this bundle, a solution is not widespread. Rawal[@b12-tcrm-12-183] and Rawal and Berggren[@b13-tcrm-12-183] described a high-cost APS structure consisting of anesthesiologists, residents, specially trained nurses, and pharmacists (costing more than US\$200 per patient) and a low-cost nurse-based anesthesiologist-supervised model (costing \$3--\$4 per patient). Furthermore Stadler et al[@b14-tcrm-12-183] described the cost-utility and -effectiveness of a nurse-based APS in a general hospital, working on a population of 1,975 surgical patients; and the authors concluded that it justified the effort, as it might have reduced complication rates and LOS and had a cost of only €19 per patient per day, but the service must be available 24 hours a day, 7 days a week.

Conclusion
==========

A total of 1,157 of the enrolled patients (89.14%), were white or green triage code, meaning they could and should have been managed by their GP. The keystone of our study is a two-step model for the management of in-hospital and out-of-hospital LBP patients. First, GPs need to be empowered in their management of LBP through specific training programs and technological clinical tools, and second an investment of resources is needed inside the hospital, because LBP patients should not overload the EDs, which are not built to provide such specialist-treatment pathways. An appropriate level of GP knowledge and specific simple care (mainly painkiller prescription) in LBP can reverse patients' inclinations to seek care from the ED rather than from their GP. Therefore, GP training and patient empowerment (public campaigns, specific web dissemination, brochures in GP clinic) must be carried out together. With regard to prehospital management, this is the purpose behind the creation of the mobile phone application Minosse, available on the App Store, Google Play, and its website ([www.minosse.biz](http://www.minosse.biz)). It is free software for GPs that provides a methodology for the classification of the disease and consequently of therapeutic management based on priorities introduced in the algorithm of the software by the general practitioner or by the out-of-hospital specialist who evaluates the patient, and guides the physician in the proper management of the patient.[@b15-tcrm-12-183] Therefore, the spread in utilization of a 24-hour, 7-day APS in the management of LBP is a desirable and cost-effective solution, while prompt treatment and discharge of patients could justify the economic effort and represent a further reduction of costs to society and the Italian National Health Service.

Study limitations
-----------------

This study was conducted in a single ED center, in a limited time window (1 year), and in an urban area (easy access to ED, high number of clinicians available in hospital). In rural and/or smaller centers, perhaps patient and clinician behavior would be different.
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ED data and clinical features of LBP patients

  ED data and clinical features              Diagnosis considered                
  ------------------------------------------ ---------------------- ------------ ------------
  White triage code                          7.1%                   19%          18.1%
  Green triage code                          78.6%                  73.9%        77.3%
  Yellow triage code                         14.3%                  6.5%         4.2%
  Red triage code                            0                      0.1%         0
  Home discharge                             100%                   94.7%        97.4%
  Ward admission                             0                      5.3%         2.6%
  Ward LOS (days)                            0                      15.3         15.5
  Ward mean cost per patient                 0                      €9,500       €9,800
  ED mean cost, non-ward-admitted patients   €150                   €190         €220
  Sick days off work                         106.0                  1,122.0      1,180.0
  Sick days off work (per capita)            3.8                    1.6          2.4
  Cost of sick days off work                 €6,001.90              €63,529.80   €66,813.90
  Cost of sick days off work (per capita)    €214.40                €90.20       €133.10
  Mean NRS score at ED admission             8.4                    7.7          8.1
  NRS measurement at ED admission            46.4%                  34.9%        43.6%
  Mean NRS score at ED discharge             0                      9            10
  NSAIDs administered at the ED              60.7%                  72%          47.4%
  Opiates administered at the ED             32.1%                  41.9%        38.6%
   Codeine PO                                88.9%                  50.5%        37.1%
   Morphine IV                               11.1%                  47.8%        60.8%
   Fentanyl IV                               0                      1.4%         1.5%
   Oxycodone ± naloxone CR PO                0                      0.3%         0.5%
  NSAIDs at home                             7.1%                   5.5%         7.8%
  Opiates at home                            10.7%                  2.6%         9.6%
  Imaging at the ED                          7.1%                   56.4%        28.5%
   Lumbosacral standard X-ray                50%                    40.8%        40.6%
   Various X-rays                            100%                   68.2%        23.3%
   Lumbosacral CT scan                       0                      3.5%         1.4%
   Abdominal US                              0                      14.1%        37.1%
   Lumbosacral MRI scan                      0                      1%           2.1%

**Abbreviations:** ED, emergency department; LBP, low-back pain; LOS, length of stay; NRS, numeric rating scale; NSAIDs, nonsteroidal anti-inflammatory drugs; CR, controlled release; PO, per os (by mouth); IV, intravenous; CT, computed tomography; US, ultrasonography; MRI, magnetic resonance imaging.
